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^ ^ ^91 51^ ^3.1- *)U vflx] *fl3 H^fl^l^l- o)£-f>}cx\ zl 

C H^; #7] ^]2 ^ #7i *u ^ ^<y- <un e}-oi ^ ^ 

W €^ AjEH^ 0.5. ^-^Rr *fl2 ^H-^; #71 ?]]o\ AjJrS. - M.^ ^o] X\3-g) 
<33 5^1 #7] ^1 ^ 5}-<?l X\-o] $] ^ 7g S » ^16 ^ ^17 H^fl^l 

^# ol-g-^ H-& ^>°1^ #7l ^Eflol^^ ^ ^olofl ^-71 ^ Aljr<4 Aj-71 

^1 #7l #^ ^JIS #^3-2-5. a] 31-^-1- ^al*>Ji; #7l 

*fl2 ^H^-^l ^15 H^^l^E^ #7l 7114 B^l^Ei7l- ^-^H^ #71 ^12 ±IL7} # 
71 ^11 ^ #°*Mr -j^l^Sl^ €-^5]^ ?A^r 

£ 9 
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4iSI efl^liEi {SHIFT REGISTER} 



S. 9Sr 5L 8°\) 51^ <g ^Eflo]^ zj- i^=£] ^-^^ £ a] *V jx>^5L. 
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£ ll£r 5. 10<H1 JE4€ ^Eflo^ofl^ t47]&£\ ^Sf ^43^^ 3EA] 



€ el] «1 ^(Television) ^ 3^ (Computer)^ a a] ^HM^- 4^ S.*] # 

<2«^ Sfl^o^ TflolH ^OJS. 4 cfl O] Ei H}o]S.ol S^7fl MfllSlJl Zl Tfl o] E 4 



ST1 4*1 STn : ^3M*] 



32, 42 : 



34, 44 : A}2 *IHY 



36 , 46 : ^ ^s]^- 
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1020030029820 ^^ ^x}: 2003/5/23 

°] W-^cf. 3^ €^M- ^^H 1 ^ H^fl^l^EKThin Film 

Transistor)^ dii * JE.efl<?l ^-fi-sH ej-^I# # sj.uj.ol) 

cf. ^ H^B^^E^ Tllols 7\)o}^ e}o)^ - ^ufofl ^^tf. 

T^S}^ W 3HEi ^Bfol^l- ^Ultr^. Tfl °1B J=BH*H^ ^ 711 Ol^ 

^ol 711 ol^ efolf - Sl-uHl ^ Al^y]- ttfl^cf dlolE-1 Hl-Ol# zj- 

zj-efl alti|^ Aljri- ^g-^t}-. oloil ojn^ ofl^ ^ s t,]^ 

<^1 nq-er sj-i ^ ^ A}oioH ^7>sl^ *13H <^fl 1^4fl sj-^ 

^- 1^1^. 

<20> oie^ ^ 711 °1H ELeM*!^ efl^l^E^ ol-g-^a} TijolH 5r«y 

« ^r3-°S ^-§^17171 ^ ^JJi# IHJ^K ^Jl, 31 °1 Bi ^Efoi^^ 

4=) — H ellxl^E^ ol^c^ ^«-S-^B^ °]S|Sl-cr til^-SL «U3 &*mSL 

3. *Hfr /Jit #^trq-. ol^Tll efl^l^# 

^ TflolH ^el-oitii ^ dl o] El ^.ei-oi^^ ^^§- °l-g-*Kr ^-f nflE^ 

^ ^ ofl^ jzfl^oll xfl^cf. 

<21> £ lO. ^tiV^O] Sfl^^Eil- £Altr ^Oljl, £ 2^ £ lofl £Al^ 

^l^l^sl <y#^ £Altr ^Jolcf. 

<22> £ lofl =A]5} 4=1 e^]^Ei^ iEfH ^i(SP) ^ sj-^oii ^^^0.3. 
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1020030029820 #^ <y*>: 2003/5/23 

471)2] #2} ^}JL(C1 tfl*l C4) # 37fl2] #^ n7fl2] itflo]^ 

#(ST1 ifl*l STn)^- ^til^cf. £ 21- #3£*Ma, afll ^] *\]4 #^ ^1Jl(C1 *fl*l C4) 
^ ^ ef<a^- C4, CI, C2, C32] %V 

*l|4 #^ 4!JL(C4)s}- ^7l*}£^- ^€4. 

afll ^Eflol^(STl)^ iliJ-H ^(SP)^ 47fl2) ^131(C1 vfl*l C3) # 37fl^l 

vfl^] >fln iEflol^s.(ST2 ifl*l STn)^r 41 3: (SOI S0n-1)^ 47}]<i] 

*\3L(C1 ifl*l C3) # 37fl2] AiJi-g. ol-g-^ £ 2^1 ^-o] *fl 2 vfl^l *H 

n #^ 4}J:(S02 tfl^l S0n)# #^*Vcf. c^l ^*}^ , 4=)SB ^^fe afll 

^ln ^3M*)(ST1 ifl^l STn)^ £ 22f go] ^>^o.s ^^-o] 3 = € 
»ll tfl*| afln #^ -*!Jl(S01 ifl*l S0n)S #^^cf. o]e^ afll vflx] ^ n #3 a}Jl 
(SOI ifl*l S0n)^ 3} 3 sfl^ TflolH sf^l-^- ^-g-*>7l ^ isffl 41JLS 

£ 3^ £ *«1 ^Eflol^(STl)^ ^M] ^ojuf. 

£ 3<H] ^Efloj^KSTl)^ ^^(SP)^ *fl4 #^ 4]Jl(C4H 

Qir^E.-!- ^cH^-(32)^, *fl3 #^ ^1J1(C3) ^ iBfB €^(SPH1 ^ QB 

i^=# *lH*Rr *fl2 ^H^f (34)<4, Q±EL ^ QB^=^ nf^ #^Al^(Cl) 

^ ^11 -5"^ ^^(VSS) # ^l-M-l- -Jd^^H #^*>7l ^tV #^ ^^^(36)1- ^til 
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1020030029820 #^ <Qz\: 2003/5/23 

<26> *fli ^ol«.(32)^- afli «.(32)^ ^(SP) eJ-^H SLB.*§ £.3, 

^€ *1U PMOS m^)^B\(Tl)s\-, PMOS B 31*1^(11)3]- ^14 ^!5l(C4) 
^■91 ^ QicJEl A>olo 1 ] PMOS B^^]^eKT2)# ^wltb^. ^2.^1^1, *IU *1H 

-^(32)^ Qh=-IE. ^ *fll ^ ^^(VSS) ^ eKl ^}°H1 3^r5)°l A}7 PMOS 

B^^l^Ei(T7)^ ^ ^^^.5. Qii-E.# ^13 PMOS B3l*l ^El(T3)-I- ^ ^*1 

<27> ^2 *fl°lJf(34)^r ^12 ^-g- ^(VDD) m M ^ls(C3) ^ 3 ef^ 

^ QBi^El A}o]ofl ^4 PMOS H^liEim)^, *fl4 PMOS B^l^ (T4)£}- iE} 

— €^(SP) <3 3 B^-tl ^ ^11 ^ ^°*KVSS) a>c>H ^£ ^15 pmos B$ 

^1^EKT5)1- ^ltW. 

< 28 > §^ ^^«. (36 )^ q^co] ^o^] 4^ #^ ^l^(Cl)!- #3 E}-<y 

— B ^^Kr ^16 PMOS B^^liEl(T6)s}, QBicHSl *i<£Hl 4^ *f|l ^ ^(VSS)-^ 
#^ efy^S *fl7 PMOS Hq£^]r^Ei(T7)# ^l^cf. 

<29> nejul, ^111 iEfloi^](STl)^ *I16 PMOS B^^liEi(T6)^| 71MB ^>^- 4ii 

<so> o}^*Y iBflo]^(STl)<Hl^ B 2^1 B^sl vfl*] ^ ^1JL(C1 vfl*l C4) 

^ CI, C3, C47> ^-g^*}. ^ 2<A] 9l°]*\, iE}H ^^(SP)l- B^}<^ tfl^l X|4 
^1^(C1 vfl*l C4)^ 10V °\ # , ^1- 25V^ ^ *l<y-g- Ej- 

*M ^B 7j-^H ii^^lB St!-, *f|l ^3lo]xKSTlH 

*U ^ ^(VSS^B ej= 17V« S.^- ^S., ^2 ^ ^<a-(VDD).^S. 
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1020030029820 #^ ^7>: 2003/5/23 

2J -8V# *M ^J-Efls. 7>^^>7lS. tb4. ^ 
^l(STl)^ ^13*1 ^sjing 4^-4 ^-cf. 

tl 7lLH^l ^^(SP)^- ^14 ^!Jl(C4)7l- ^-X]6\] *}o] s)^ 

^ *ll2 PMOS B^*1^eUT1, T2)7> €-£r£H Qi^EL^r ^1 ^7} ^cf. olofl 

e}, Q^ofl 7flo]H #7)-7]- *1]6 PMOS B€*li£i(T6)^ A i A i*l 

olnfl, Aj-gflo} ^^(SP)^l <>l*fl ^15 PMOS H$*]^Ei(T5)7> QB2n 

= ^ ^11 ^(VSSHl $m S.^- ^^ES ZL QBic-E.ofl ojE cf^l- ^ 

^3 ^ ^7 PMOS B3i*l^El(T3, T7)^ ^1 ^4, ^16 PMOS B€ 

^l^Ei(T6)# -f^fl ^1Jl(C1)£] ^.-f ^-Efl ^<y-(^ 17V)ol *U ^3H*1(ST1)^ 

M *JJ:(S01)S 

t2 7l^-oii^ ^eI-H ^(SP)^ ^14 #^ ^1^(C4)7> S-f sqjL *fll #^ 

^!JL(C1)7> *}o] ^>Efl7> ^ X)2 PMOS H^^l^Ei(Tl, T2)^r €--2-^3 JL 

m PMOS B^E^^Ei(T6)^ . ol^ S-^ig ^Efl7} ^ QtE^ 

^16 PMOS H€*1^(T6)^ TllolH^f A>o]ofl ?§Aj£ ^tL 7fl5flAlEi(Cg S )^- 

^fl3ifl^l&|(CB)^| <3%K<1S ^IJl(CI)^ *H ^-Efl ;£oHl rcl-e}. ^-EiE^ 

(Bootstrapping)^ #7l *H Aj-Efl itf *fl2 S r °l #^7). £) 7 j nfl^olcf. 

^16 PMOS B^*]^Ei(T6)7> SH^rTll H-£r^-°S.M| ^fli §e} ^JJl(C1)£) *Vol 
-8V)o) ^^o]^l(STl)^ #^ eJ-o]ofl bbI-s.711 ^^-^cf. o] ^ai]-, *m 

t3 7l?iollAl ^lJL(Cl)7j- S-f ^-Efl7> 5]JL ^12 ^]S(C2)7> Aj- 

Efl7> 1^ #5.^ ^-Bflo] Q^E.01 CfAl ^1 ^O] Aj-EflS. ^ojSlJl ^ 6 p M QS 
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1020030029820 . 2003/5/23 

H3H^Ei(T6)Tr H-fr -H-xlt!-^. olofl nj-e}-, ^-^^ Xl2 PMOS H^l^E} 

(T6)» ^fl #3 ^ls(Cl)^ sL-f #3] ##(ej= 17V)°] ^H^KSTD^r #3 

<34> t4 7l^>^^ X| 3 1-^ a]Ji(C3)7> H>}°] ^7} S\o] xH PMOS H^^l (T4)7> H 

QL^£L<a Xl2 ^^(VDD)^] *W ^"Hfl^ ^«y-(oi: _ 8V) ol ^-^cf. ol 

^1 m 31 Xl7 PMOS B^l^Ei(T3, 17)7} %-X\d\] xl3 PMOS 

H^^l^Ei(T3)l- ^-R-*H *IU ^ ^(VSSH Qi^Elofl ^g-sqjELS. X16 

PMOS H^E^l^Ei(T6)^ ^ 2-1^1, ^17 PMOS H€^l^^ (T7)l- ^-fi- 

«H S-f ^-Bfl^ ^ ^<y-(vSS)c>l XU iBflol^(STl)^ #^ ^15l(S01)S. 

<35> t5 7l?_HH X]4 ^1S(C4) , ?> ^-Hfl7]- Xl2 H^^]^E|(T2)7> ^~ 

■&S\Jl XU, Xl4 ^ X]5 PMOS H^^l^EKTl, T4, T5)^ tt*1 *KB_3- QB 

o}#°\ ^o] a o v^= ^1^. o}6\] tr]-&|-, t 4 7l?i2f Qo] X13 ^ X]7 

PMOS H ^1^(13, T7)^ ^-^ ^Efl« XI 1 ^3H*1(ST1)^ #^ ^IJl 

(SOD^r S-f -fM<5}-Xl ^Cf; 

<36> o]sf ^-ol, ^efl^l Xll ^Bflol^l(STl)^ — e}- j= ^^(SP)^I- 37fl2^ ^llf o] 

-g-*M 10V ol^-o] ^ ^oj.^. 3.- ^ ^ls(SOl)* #^^>7fl ^cf. n^t-fl XI 1 i 
^]olxl(STl)» ^^Hr ^11 ^fl^] X]7 PMOS H^H^^eKTI T7)^1 ^ ^SHVthH 
^* ^4- ¥-i 3^-7> ^7>*}X1 3<H #3 -ilJL (S01)7> afl^-sq^ £-X]7> 
<37> Xll X17 PMOS B.i&*]iEUTl T7)£) ^ ^(VthH ^ 

Qii^.7> X12 "5\°] ^7} Z\±r t27l*HH ;£ 4^. £0} xl4 PMOS B^^^El(T4)^] 
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1020030029820 <&7\: 2003/5/23 

A]l *r*£ 2fl^(LCPl)^, A}3 PMOS B31*]ieKT3H] *1l2 ^ sfl^ 

(LCP2)1- ^«fl ^ ^7} #7>*>7fl ^rf. 4I-7I Q^=7> A]2 *}°] t2 7]:?HH 

^4 PMOS H*?H*1^E-UT4)^ ^1 ¥H ^ 2fl^(LCPl)S tl^H ^ 17V^1 
-#3HH «H ^Efl ^0.5. <3-§-*}7fl ^cf. ©IS. ^13 PMOS 

303)7} *}*}7fl (Slightly) €-£3<H *fl2 ¥^ ^ 2fli(LCP2)«- ^ €^7} ^ 

7>*>7fl £t}. olofl n *f| 2 ^ ^ sfli(LCP2)# ^-sfl QiiH ^<y-o] ^)]2 ^>o] 

^Efl^l^i S-f ^-efl ^r^-S. ^^^-A^^l ^16 PMOS ^06)^1 ^eflol 3^3} ^ 

^ €^ *}°1^ 33.7} *11th8: ^:7fl ^t}. o] ^4, PMOS H€*1^bKT6)» 

7j-f}-SKr ^}°1 %n ^1Jl(S01)7} S. 5^1 h>ss)- ^o] 0} _ 8V o] A o v 3H 

^ -7.5V °]<#Si\ S-f #eJ]S. Sfl^-S]^ £-^7} ^at-Tfl 

*fll ^IH^KSTIHH^ ^Jl(SOl)^ ^1H*1(ST2H1 ^B}m 

liS <a^5]<H <3^# ^Tfl £t}. ojofl u}s}, iEflo]^^. ^4^- ^s. ^-7] ^ £ 
^ #7>S <a*V #^ ^Ji^l Sfl^- ^^Vo] o. S m| efl^^E^ X\g\s$ 

* 71 711 €<=}. 



[^°1 °1^J17> ^ 71 a^]] 
<39> lH-BH, ¥^ 

efl^l^Ell- 3Mt}. 



<y*t #^ ^Jl<*1 sfl^-g: « 0 V^^ ^ 
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Tg^*}7) ^SM, aJa] oflofl nf^ 31*1^^ *fli 

^Z]6\] 5*1^, ^"71 iEflojxll- Z}-Z)-,g- °m Ajjr ^9l^ *fl 1 °J 

tJ=ofl a o v 7 i o]^ ^ ^ ^<y.o. *fll ^H^; ^7} 

*fl2 ^ «?J3 E}-^ *fll ^ <^ E}*1 A}o|o] ;«£;*} ^4 

A o v 7l ^ ^>°1^ £^ 35.* 3>^r ^16 ^ ^7 B^^l^El* oj-g. 

#7l ^Eflol^oj ^ 2^.0] ofl AJ-7] M.^ *\)o] A]Jr<4 ^-y] ^| j M 
^71 #^ AjJ^ AjEfl^j ^*Rr #3 ^^-¥-1- ^Wlsr}j7; Aj-7] *fl2 ^flo) 

^ *fl5 H^l^E^ <#7) *fl4 ^®*)^Z]7} Ej-^H^ ^71 *fl2 icE17> Aj- 7 ) *fll 

^11 ^ ^12 B^^l^Bi^r ^"71 ^ A]Jr 4 ^71 *fll i^JEL A>olo) 

°1 ^i^-* ^ ^-71 ^13 B^fl^l^E^ ^li ^li ^ °m a}o)o) £ 

zl ^12 ^=^1 ^«y-ofl rcfe^ ^fl^^ ^ m. 
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<42> #7) ^fl4 H^^l^E^ ^7] ^ <#7] *\}2 iiJE. 5. 

7 A ^s^, =l ^12 ;*1H ^1^1 ^ A}<>\^ %7] A]b 

H^^l^Ei^ -^-71 ^12 i^LS* ^"71 ^11 ^ e^o] ^o]^ £ ^ ^B^, ZL 

<43> ^7} E.&*}^7} €-^r5]^ ^"71 ^15 H^^j^Eil- ^-_2.B^1 ?1 7l ^ 7fl8 

<44> ^-71 ^1)8 S^fixl^E^ ^-71 *fl5 H^^l^Bi^ Tflol ^^Zj. ^71 *fll ^ ^ 

<45> ^-71 ^16 B^l^E^ 7|13 *)H #5. ^ ^4 #7l ^Efloj^o) ^ A y 

5>JL; *fl7 H^^liB^ ^71 ^H^o] ^ e^-oijq- *m m ^<y- £j.o] A y 
^S4, zl £3 ^B-I- ^-71 ^12 &<$°\} 44 *lH*Rr ^flcH 

<46> a o V 7 ] H^^l^B^ ^4 TflojE ;£^-o} y-EAE^^A o^cc) ^ 7^1 ^ 

2]- #71 ^Eflo]^^ ^ ^c] ^olol] ^4~& 7^^^ ^7}S. ^4*Rr ^3 tb 
4. 

<47 > #71 ^13 B^l^Ei^ #71 ^12 ii^ofl 711 °lB ^O.^. ^€ ^j-<g 711 ol 
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1020030029820 %^ 2003/5/23 

<48> # 7 ] ^15 #7l A}Z h^^.o]} 711 °1H ^-g-O,^ ^€ ^ Tflo] 

<49> #71 iEflo)*l^ ^ ^ bJ.^ H^liEiS. S^IS 

<50> #7] iBfl^l^l^ PMOS H^Ul^S. ^€ ^-4. 

<5.1> # 7 ] afll ^ it)- #71 ^12 ^ €• *Vcf. 

<52> #71 *U ^ ^# 3* ^HJ-<lsL ^tj-. 

<53> #71 tflxl ^3 ^1H ^1Jl5.^ *\3. ^ 7 )^ ^ ^oj- 

<54> #71 *fl3 *)H ^>7l ^1 *1H ^JUlcf & ^# *1<?|£ ^311- # 

-H, ^7l *fl2 ^-71 ^13 T^H ^IS^Cf ^f- ^1^^ ^Efll- £ 

<55> Aj-71 oj^ #71 *|H ^ -f-g-i- 3* ^ 

<56> ol ^ ^- 5|7lA E ^ SA ] ^1 ^ T-^}^ i^l! £L5}o]B]2f 

S*l ^1^ ^sRr c-floiEi jel^o^ ^ *MiE ^3 J=2}oltiHl 

<57> #7l S.^ S>H wVtgo} ^s. 42.3 Oj^-i-^ ^tL*V S^S-i- ^. ^ 

^ ti>^*v -^^HHl cii^ ^^*l-7il JEL^l^l € ^14. 
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<58> £ 6^ ^ m 41*1 <*M 4i H.H efl^l^Ei# ^*Rr i3MX|2l 

^Ml 5L*RV £ 7-8: £ 6^] r^Eflol^l^ oi # ^ 4^ o. ^ 

<59> £ 6^1 iEflol^](ST)^ iH}B ^(SP)^ ^4 A]Jr(C4)ofl ^ Q^^ 

1- ^IH^ *1U ^1^^(42)^, ^13 ^1S(C3) ^ iEj-E ^^(SP)ofl of 5]- QBi^f- 

*)H*}^- ^2 *lH-^(44)£]-, Q^IEL ^ QBii^-^ *1<SH1 n]-^ #^^1^(C1) ^ *Hl 
^# ^(VSS) # W» #^^>7l W #3 tH^-^(46)# ^wRVt}. 

<60> ^ll *lH-^(42)ir ^EfS ^i(SP) ^ ^ ^^1^ PtH ^ojofl tfo] ojEL^o.^. ^4- 

€ *Hl PM0S H^^I^bKTI)^-, Pi-H.^ *JJl(C4) <a^ e^-o] ^ Qi -c A ]_ 0 -|ofl 

^^r€ ^2 PM0S H€*l^i-KT2)# ^wl^cf. zl^jl, ^ll ^ Jf(42)fe- QtJE. ^ QBic 
... =^ *fll ^ ^(VSS) SJ^ *H<Hl *j| 7 PMOS B^fl^l^BKT7)^ ^ 

AS Q^ = «- ^H*}^ ^13A ^ *fl3B PMOS B^l^Ei (T3A, T3B)* ^w^tf. 
^7l^ ; ^3A ^ ^]3B PMOS B^^1^eKT3A, T3B)^ 7lHH 7>^o_S*) 

<6i> *1)2 *lH-!f(44)^r ^12 ^ ^(VDD) °J ^ *)] 3 -*1Jl(C3) ^ ^ ^ 

^ QBicJE. A}o]ofl ^4 PMOS S^^l^Ei(T4)^, *j|4 PMOS H^fl^l (T14)5f p;t. 

H. ^ ^ ^(VSS) ^ *V°H ^15A ^ ^15B PMOS H€^1^^(T5A, 

T5B)# ^-H]tV4. <^7}*], z\]SA ^ ^]5B PMOS (T5A, T5B)^ ^ TflojH ^ 
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<62> #3 *l3S)Jf (36)^r 0^=^ 4^ Al #^ *13L(C1)«- ^^«H #^ 2K1 

^*Kr Xl6 PMOS B3l*liEi(T6)sK QBlcE..^) *1<?H1 n^e} ^1 ^ ^(VSS)^ 
#gj*H e}ojo s ^*Kr X]7 PMOS H^^l^Bi(T7)» ^1*];^. 

<63> zl^jl, ^Bllol^l(ST)^ X]6 PMOS H^l^Ei(T6)<^ XMB a}o] 

, ^ Q^^fif 51-^1 A>olofl ^^XU 7fl5flAlE^(CB)Sq-, Qi=<4 XU ^ 

(VSS) S3 3 ^-91 ^}°H 3^r3 *H2 7fl5(]AlE-1(CQ)^ t X]7 PMOS B 31*1^07)^ XMB 
^a>^ ±^ #7} A>ol, ^ QBi.JE.i2f x]l ^ ^<y-(VSS) e}<?} A>o]ofl xl3 

?l)XMEi(CQB)-I- c| ^til^-rf. <^7H, XI 1 7fl2flAlEl(CB)^ ^ 7}l}°\)*\ Ql^E.^ ^ 
•y-o] ^-E^BHfl^CBootstrapping)^^ *>jI, ^12 ^ Xl3 tH^IHeKCQ, CQB) 

<64> oIe^ ^^Hr XU Lfl^l Xl7 H^^liBKTl i^^l T7)Bb PMOS iE^r 

NM0S B^H^l^Eil- ol-g-^cf. ol*}oflAl^ *j^o} PMOS J=€^l^El7> ^ 

<65> IL5]i, £ 6°\] B^l€ ^M^tt £ 7^1 BA|5} H>fif ^-o] C4, CI, C2, C3 ^B 

3. ^Bfll- ^ tfl^ x| 4 -a^ ai^( C i vfl^l C4) CI, C3, C4# XH 

<0Jl3. ^^w>^cf . £ 76j) ^<HAi, ^EfH ^(SP)* BW<*| XI 1 XI 4 

^12. (CI C4)^r 10V ©ltf, 4|* ^ ^ 25V^ *i*hg- 7Mb Jf^S ^o.S 

^■^-^cf . ^bi^l, ^* i7v^ #^3- s-f -sns., -8V^ ^^1- 

(VSS)BB ^^-c- ^ 17V-& S-f ^-Hfls, XI 2 ^ ^(WD)^S- -8V# 
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tl 7l?HH ^EfH ^i:(SP)^ XH #3 ^1J1(C4)7> -^A]ofl *>o] Aj-Bfl7l- 3 ^ Xl 1 

^ Xl2 PMOS H€^]^Ei(Tl ( T2)7> €-^:^<H Q^=^ *H ^-Bfl(Hl)7> ^cf. ojcH] 
Qii^oil 7]]olH ^>7> ^^sl Xl6 PMOS H^fl^l^Ei(T6)^ *H*1 €"^r^^. 
^d-^€ X]l ^ Xl2 PMOS H^l^EKTl, T2) A>o]^ p^=7|- *>o] ^-Eflol^.^. X) 
5 PMOS H^*l^Ei(T5)7} H-^s)^L, QB^-E.^ XU ^ ^(VSSH] ^«fl ^Efl7> 
S^S. ZL QBicJE.<Hl XHS. ^7>7l- ^ 4=^ Xl3A, Xl3B ^ Xl7 PMOS B31*1^E|(T3A, 
T3B, T7)^ ^-^.^^4. °1 ^4, ^-£r€ Xl6 PMOS H€^liE|(T6)* -f-«fl XU #^ 
^ls(Cl)^] 17VH XU iEflo]^(STl)^ ^lJl(S01)S #^^4. 

t2 7l^oi)^| >n=|-H ^^.(SP)^ XH #^ ^]Jl(C4)7"l- ^"^71- 5)J1 XU #^ 

^1J1(C1)7} ^"Efl7> 1^.5.^1 X]l ^ Xl2 PMOS B^^l^B-KTl, T2)^ Q-SL^s\JL 

Xl6 PMOS S<&*l^Ei(T6)^r €"^r ^-Efl7> Slcf. °1tt ^7} Qi^H.7]- 

Xl6 PMOS B^^liE|(T6)^ XMBS}- ^H°fl tfl-*f ^sflAlEKCgs)^ XI 1 

7fl3flAlEKCB)^ <^°_5. XI 1 ^1^(01)21 *H a o Ve]] *}<y-ofl tl^-ii}- |eae^ 

(Bootstrapping)^^ 4 v 7l X]l *W -M(Hl) iH} ^ Xl2 *M ^Efl(H2)7l- £|7l nfl^- 
°ltf. °1^X1 X]6 PMOS H€^1^E^(T6)7> 3H^}7fl €-£r^°-5.*| XU #§i ^Jl(CI)^ 
*H ^-Eflo^ ^(ot _ 8V) oi iEflol^(STl)^ el-olon hh]-s_7]] ^g-^cf. ol ^n}., 

XU i3l<X*l(STl)^r *M ^"Efl^ ^ Al^(S01)l- t^*>Xl £4. ol ^o_ t 
€ XI 1 ^ XI 2 PMOS H^l^El(Tl, T2H1 9)isj\ P^=^ sfol ^-Efl# -B-^*>^ 
^-Efl 7 > ^cf. ojc^l tt }-Ei. ) p^cofl 7j]olB ^7]-7> X15A ^ X15B PMOS 
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(T5A, T5B)7V €-^r ^"Efll- ^^Tfl 51 JEL3. ^14 PMOS H^^1^^(T4)^| ^f-g *lff-7}- ^ 

*ll4 PMOS B3H^Bi(T4)^ #ff-S <?]S}<*| i3H*l #^ ^]Jl(S0)^ §>o] ^-Efl 7 > 

<68> t 3 7l*H>H *fll >0Jl(C1)7> S^- ^^7> ^2 #^ ^1^(C2)7]- # 

Hfl7> ^^.^.^ fS.^ ^-EflS] Q^^Sl ^<$-£- rq-A] ^1 *>o] Aj-EflS. ^ols]ji ^6 PMOS 

mm %n Ai #^ ^ijucd^ s-f ^-^ i7v)°i Ai ^h^kstd^ #^ 

^1Jl(S01)5. ^.b]ji ( *>ol ^VEfls. P±^°\] £]*fl ^]5A ^ *fi5B PMOS 

H^^^BKT5A, T5B)7> ^Efl-fr ^*1*K°3. QBii^ ^1 1 ^ ^(VSSHl 

<69> t4 71^1 a-1 ^3 a]^(C3)7> *>o] ^7}- A* PMOS H€^li^(T4)7]- ^ 

QBi^El^ ^12 ^ ^(VDD)^ *}°] Aj-Eflo) £<£(oi _ 8V )o] ^^-slc}. 
ofl ^5^, *fl3 ^ ^17 PMOS H^^1^b^(T3, T7)7\ -g-^Hl ^-£^1=}. €-^r€ *fl3 PMOS 
H^^1^(T3)# 3*«H S-f ^"Bfl^ ^ #<y-(VSSH Q^^l ^§-5)5.3. ^16 
PMOS B?l^^Ei(T6)^ ^i-^r^ ^17 PMOS H€*1^(T7)# 

*H S-f -y-Bfl^l *1U ^«a-(VSS)ol ^Eflol^(STl)^ #^ AijrCSODS. 

<70> t5 7l#o)H ^4 ^-^ ^151(C4)^> *}°] ^-Hfl7> ^ ^12 S31*1^bKT2)7> ^~ 

7fl4, *fl5A 31 A5B PMOS H^l^Cn, T4, T5A, T5B)^ ^-^.H ^-Bfl« 
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7 )t}s\. y^o) *\}3 ^ ^7 PMOS H 31*1 ^(13, T7)fe ^--£r ^1^^ *fli 

<7i> ol<4 ^-o] ; ^. ^U) ^ofl rc}- = e^l^Eil- ^^Kr ^H*]^ 

^15A ^ *ll5B PMOS H^^1^bKT5A, T5B)^ Til o]E. afll ^ *fl2 PMOS H^l^i 

(Tl, T2) ^><5]S] PL^E.<4 ^^a]^ QB^=2] ^oj-o] PMOS B^*]^ (T4)£l 

— *l<y-oj i£^-<5}a| *\)6 PMOS H^^1^bKT6)1- -f-*fl ^H^a) ^ ^sq^ 

<72> ^ f £ 6^11 -i^H iE|o]xliA^ ^ 3 a]s(C3)7> ^>o] 

A 0 >Efl7> E]^ t47l^]:^^ ^i-^sl ^ ^5B PMOS H^l^Ei (T5A, T5BH itfl 

o]^ ^53 Al^(SO)^ ^Efl7> ig-S^Rr ^7} ^3*>7fl 

<73> C LS _ > *\}3 Als(C3)7> -5H ^7} S)^- t4 7] 71 o\] *\ ±r JE 8^ ^o] 

^4 PMOS S^^iB^(T4)7> ^-^rS)^ QBt= ^>o] *fl2 ^ ^ith(VDD)°l 

.2.^ ^3A, ^1]3B 31 PMOS H3l*l^(T3A, T3B, T7)7> ^-^t}. ;g o., ^ g 
«fl t.>s>}- ^-o] 7l^>(tl t3)<HH^-Ei <5>o] -ft-*l*Rr P^^^l 

^]5A 3l ^15B PMOS H^^1^BKT5A, T5B)2E *fd-& ^nfl-i- fVcf . 6] aft tcj-e}-, ^ 
84 ^4, ^15A, ^15B, 31 *fl7 PMOS B3l*l^£i(T4, T5A, T5B, T7)l- ^-fr 

sfe ^ff- sfl^(CP)!- Jg-n ^2 ^ ^(VDDH +t]]o]x}s>\ e}-<y o_ 

3. <>1 £ 9^1 A-^-4 ^-ol t 4 7l^VoflAi s-f ^i-Bfl^. ^l^flo> 

SRr ^Bflol^l^ ^15l(S0)7> *H Aj-Hfl ^-^^711 ol^. 
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<74> o}%7\) ^t]}o]x] ^ ^Jl(SO)2l S-f ^7} <£^-*Hr ^l^M , 

*fl2 <^ofl rt^s. e^l^Ei^ £ 10<^1 £>M^ ^1 *fl8 PMOS H€ 

< 75 > £ 10-g- , ^12 djjoj) 4^ 4=1 31*1^!- i 

3H*1tt £ 6^1 i^o)^)^ cflwj^H *fl 5A ^ *fl5B PMOS B€*l^Bl(T5A, T5B) 

o] TflolH #*}<^ *1l3 ^JL(C3) ^ ^ *f|l ^ ^^(VSS) <a 3 ^ *H 

ofl ^8 PMOS B^^1^BKT8)1- ^7}S. ^tij^cf. o]*}, £ 6 jij- f^s}^ ^ 

<76> £ KH1*| ^18 PMOS B^^l^Ei(T8)^r ^13 ^13l(C3)7V ^o] #Efi7> U7) 

^15A ^ *fl 5B PMOS B31*l^i£KT5A, T5B)7> #^3.05. 1-^ = ^7)1 
§H ^i-Efl^ ^ 3 Ais(C3)ofl ^«fl *fl8 PMOS H€^liBl(T8)7> ^-8r£H ^ 
EflS} ^ #<y-(VSSH ^15A ^ ^15B PMOS B^l^ (T5A, T5B)^1 71MH ^-7>S 

<77> c LS _ > ^ 3 ^ a]s(C3)7> is}o) t4 7l^VoflA^ £ ^-o] 

^14 PMOS HS)l*]^EKT4)7l- Ed-^£l<H QB^= ^>Efl^ *fl2 ^ ^(VDDH 

AS^ ;*)l3A, 7fl3B ^ PMOS H€*1^(T3A, T3B, T7)7> H-£r^H}. °1 *ll5A 
^ ^15B PMOS B^*l^Ei(T5A, T5B)^ f>}°] *ll3 -*lJl(C3H £]*fl ^-£r^ 

*)l8 PMOS H31*liEl(T8)# -f-tb ^4- *Hl ^ ^(VSSHl £)*fl ^-^.H^cf. 

°)°\] ^ £ 84 ^o] ^15 A> ^fl5B, ^ ^17 PMOS B^l^CM, T5A, T5B, T7)# 

^-fr^Rr ^ sfl^(CP)7> £ llozf Qo] ^15A ^ ^]5B PMOS B3M^Bl(T5A, 

T5BH ^l-Efl^ *fl2 ^ ^<a-(VDD)ol n. ^ 2fl^(CP)l- -f-«fl 
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^ ^-o] *H3 ^ AiJi(C3)7l- ^o) S]^ t 4 yl^ofl^c ^ E flo]xl^) 



[^21 S^f] 

A o v #^r 4=1 efl^l^E^ ^15 H^1^eKT5A, T5B)£] 

7)1 o]e ^>7> ^1 ^ ^12 H^l^&KTl, T2) A>oloi t JEL(P)<4 ^^SlTfl ^<L3.^ 

5Eth 4^ 4i HB efl^l^Bl^ ^4 (T4)7> H-BrS^ 7l^_Hl 

^tt *fl5 H^^l^Ei(T5A, T5B)# *)]8 Bi^l ^ (T8)l- °l-g-*H 7j-^ S ^-^.H^l^ 

1^1 4=1 SB ell^iE^ #^ ^1^5.^1 ^13 

-M^l 7l7M ^-§--^-5. tb^^r <>H-)E)- ^ 3^ ^ 
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1] 

*)U £ *fl2 ifl# *1<3£ *|H +)3L^°\) *\5L% 4=1 BB^ 

413: #7l *m ^ e}-<y a>o]^ £ ^ ^st ^ 

^ 4i^3BB ^*Rr *fli ^H-^s}-; 

#71 ^12 ^ ^<y4 #7i *m ^g- ^ ^ AH*} ^ ^ 

1- *)H ^ ^5 H^^l^Bil- °l-g-SH us. A ]_o]^ ^2 # 7 1 *fl2 ^ ^1 ^ 

#71 Ajjr-g. - s.^ ^ ai^o] ^oj^ ^. 7] ^ U ^ ^oj- oj^ ^ 

ol^o] £^ e^-olofl # 7 } M.^ ^o] A]^^ Aj- 7l ^ Aj- 7l §^ Al^rig. A] 

#71 ^12 ^H-^-51 *fl5 B^l^^r #71 ^14 B^^l^Ei7l- E}-iLB5l^ ^. 7 ] ^2 

tJ=7> #71 ^11 ^ ^l^ss. e]-^£1^ 4=1 BB sfl^li 

2] 

^1 1 %H1 S^i, 
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#7l ^ ^12 B^^l^Ei^ ^7} ^ ^S. ^ ^Kl^ #7l *fll i^H. A>ol^ 

^-71 ^]3 ^^Sq- ^1 ^ °m A}o)2\ 7j5.<2}-, ZL £ 

3] 

^"71 *\]4 H^l^Tr <#7] X\}2 5^-^14 ^-7} ^2 ^= A}o]£) £ 

^■71 ^15 B^^E^ ^V7l *fl2 #7] m ^ A>olo] £ 

^ ZL s&7) afll ^ *|]2 B$7]iE| A>ojoJ ^3 ^co] ^oj-ofl aj-il]- 

4] 

<#7] ^14 E.®X}+&\7} ^7l *115 B^l^Ei* Ei-^HA]7l7l ^ *fl8 

5] 

all 4 %H 31°]^, 
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#7} m B^l^E^ #7l *fl5 B^l^E^ *)H #^"4 # 7 J ^! ^ ^cj- o] 
^ a>o]o^ £ ^ ^S.^, ZL J£*l #7l *H2 *1H ^ofl n}^ *lHsKr *M 

^ 3* ^$<L3- is}^ 4=1 BB efl^l^B]. 
6] 

#7] *ll6 H^l^lfe af|3 »H #Jl <^ #7] i^M*]^ #^ ej-<?l a> 

all 7 B^I^e^ #71 ^Eflolxl^ ^ ej.o]4 ^v 7 i ^ ^<y- cy^ ej.o] a > 
B*l ZL #71 ^12 2t=S] x\<$d)] U\-B\ ^<>) *I^Mr 

7] 

^1 6 %H1 5U°H, 

#71 *fl6 E^^liEl^r ZL^l Tfl olB €^1 Jf E 2}} .A. ^ Tfl o] E 

4 #7l ^Bflclxl^ ^33 Bl-ol AHofl El* ^7>S ^l^Rr ^ *V 

^ 41 BB efl^l^Bi. 
[^^J- 8] 

2)1 2 %H1 ^M*!, 

#71 x|l3 B^l^E^ #7l *fl2 ^JELofl 711 o]e Sl^M ^*BB -n-^ ^1°1 

B B^^l^B^l- B^Rr ^HgBS *H=- 41 BB 31*1^. 
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9] 

XI 3 %H1 A^H,' 

^71 *fl5 B^^liE^ ^7} m i^B<Hl Tjjol^ ^€ 5f<£ Tflo] 

[337*8- io] 

XI 1 %H1 SXW, 

[37* 11] 

xi i ^ sa^H, 

A oM ^3M*]tt PM0S H 31*1^3. 7^£ ^ ^se efl^l^E]. 

[37* 12] 
XI 1 *°fl 

^7) XI l #<3- iH=f ^-71 *fl2 ^^-o] 3. ^ ^ 4=)a B eii 

[37* 13] 

XI 12 %H1 5U°H, 

xi i ^ ^<y--8r #<y-<y ^ iHJo_s *m 4i£s 31*1^1. 
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14] 

X] 6 %H1 &<H*1, 

^7] XU vfl^l X]3 ^l^H -illSfe -^i -S- ifl#o] cj-e^ ^ 7 )s_ ^% ^oj- 

^■Efl# XU XH ^ 37fl^ a]^7> ^ 

[^%Vl5] 

xi i4 &m^, 

^71 XI 3 XH 4lJL^ #7l XI 1 XH ^iU} tb *1<3£ ^Efl# £ 

jL, ^7} X]2 XH ^Jl^t <#7] XI 3 XH ^1214 = ^1^- ^Bfl# 5> 

[3^* 16] 

XI 14 SH^, 

^7l <gij ^11^ xi l XH ^IJ:^ **1-8-a- ^ i^Kr ^ 

[$^* 17] 

XI 1 *J- XI 16 ^ <^ &°H, 

#71 4=1 ell^l^E^ S^l ^ efoii-^- ^-g-sKr ^ J=eWtH£|- 3. 

X\ xjrx]$\ cflo]Bl eJ-*lM- ^-g-SHf cflolej j=eM^ ^ ^<X£ §>M-^ j=i»J.oi^6|| ^ 
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